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1.0 JUN 1858
MEMORANDUM FOR: Deputy Director (Support) '

SUBJECT : Electronic Data Processing

This memorendum contains recommendetions for approval of the Dep-
uty Director (Support). Such recommendations are presented in para-
greph 5 below.

1. DPROBLEM:

Is it feasible and asdvieable for the Machine Records Division (MRD) to
perform its work by the use of electronic data processing (EDP) equipment?
If 80, what type of electronic computer should be installed?

2. ASSUMPTION:

For the purpose of reaching a conclusion regarding the problem questions,
this study has been limited to the Offices of Comptroller and Personnel, but
it is desirsble that it contemplsate the possibility of all components, which
are or mey be served by MRD, receiving the benefits to be derived from a
computer installation.

3. FACTS AND DISCUSSION:

a. Datsa

(1) Facts:

(a) Data, in numerical and alphsbetical form, presently
originating in the 0ffices under consideration and
necessary for their records and reports counsists
principally of:

l. Personnel: statistical, historical and qualify-
ing information in respect to each employee, and
tables of organization and statistics in respect
to groups of employees; extracted from employment
resumes, personal histories, and actions affect-
ing transfers, step increases, promotions, sep-
arstions, etc. From Form 50 alone there are an
average of 200 transactions daily.
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(b)

-’

2. Comptroller: peyroll, leave, general ledger, sub-

T sidisry ledgers, ellotment, budgetary, financial
property and other sccounts informstion; extracted
from time and attendance reports, personnel actions,
travel vouchers, purchese orders, requisitions, re-
celpts, etec. Genersl ledger transasctions alone
average 1400 daily.

l. Most of this date, after menual preparation, is pre-
sently processed on & non-integrated basis by the
Mechine Records Division (MRD) on electric account-
ing machinery (EAM), the input to which consists of
punched cards. The current status of a record is
maintained in a "deck" of punched cards numbering
from a few hundred to over 100,000 for a single
record. The total of cards in all decks epproximetes
4,000,000. To up-date these record decks approx-
imetely 950,000 cards are processed monthly.

2., Various other records of statisticel or hilstorical
nsture are maintained manually, and much manusl work
is performed outside of MRD in preparing documents
for card punching by MRD.

3. All of the date under consideration could be processed
by EDP on en. integrated basis.

(2) Discussion:

(a)

Dats presently being processed by MRD is distributed by
major functions to six organizational branches within
MRD, each charged with the responsibility for performing
all processing end for producing all reports required by
the components it serves. There is very little integra-
tion of these data, primarily hecause of punched card
limitations end verious procedural problems. Require-
ments scheduling and cut-off dates frequently create peak
loads necessitating overtime operations. Obviously, since
each punched card must contein identification and since
many records, because of their lengths require multiple
cards, there is much duplicetion of some data. A great
amount of sorting, merging, summsrizing and combining of
cards becomes necessary to masintain the records and pro-
duce reports required in varying formets. Because records
originate from different sources it is practically impos-
sible, remembering the limitation of a card, to integrate
these records into one storage from which any desired item
might be extracted.
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In electronic processing each item of data could be
entered into the record storage Just once, currently
maintained and up-dated, and selected automatically,
through proper programming, for production (within
the limits of the equipment) in any desired format.
In the case of transaction input affecting more than
one file or account, each individual record might be
up-dated with one punched card. Many records could
be mainteined on a daily basis making possible the
elimination of cut-off dates, peak loads and result~
ing overtime, and the production of special reporis
upon demand. Because of such ready demand avail-
ebility, meny periodic reports presently prepered
in anticipation of possible need or for menual prep-
aration of summaries could be eliminated. “Decks"
of cards would give wey to magnetic tape.

b. Coste snd Savings:

(1) Facts:

(a)

(b)

(e)

The annuel cogt of operating the MRD, not including
overhead, using EAM, is approximately $502,000, in-
cluding $22,500 for overtime of personnel. This may
be distributed as follows:

No estimate of the cost of maintaining records man-
vally or preparing documents for card punching hes
been mede but significant nunbers of people are em-
ployed in this work, such as:

PI Section, OP
Payroll Brench (Fiscal), Compt 0
to name a few examples.

The study has progressed far enough to indicate sav-
ings and reduction of personnel. However, the fig-
ures below are necessarily subJject to any modification
the completed study may produce. The estimeted an-
nual cost of operating the MRD, not including over-
head, using EDP with IBM 650 or Datatron 220
is:
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(4) The Bureeu of the Budget 1s concerned gbout the like-
1ihood of the proselyting of trained EDP personnel as
the use of EDP expends. Hence, the Civil Bervice
Comnission presently hes under consideration the
egtablishment of a proper grade structure for EDP
operating and programming personnel. The estimates
for personnel costs shown above are based upon
available informetion re present gredes in other
orgenizations using EDP. These costs are subject to
possible change when firm grades have been established.

(2) Discussion:

(a) Since it hes been impossible to complete full systems
gtudies, the costs presented in (c) above are for maxi-
mum EDP equipment considered at this time to be necessary
to perform ell of the present MRD work in one eight-hour
shift. Should the completion of the systems studies
indicste thet less equipment might be required, any
letter of intent could be emended accordingly.

(b) No meaningful estimate of savings in components outslde
of MRD cen be made st this time. However, EDP will re-
gult in the elimination of much manual work now performed
in preparation of documents prior to card punching and
of supmaery reports prepared menuelly. After the com-
puter system has been completely installed and hes been
in operation for a period of time savings should be
substantial. )

(c¢) No doller value can be placed upon the better and more
timely products that mey result from EDP.

c. Eguiggent
(1) Facts:

(a) Manufacturers have produced verious types of EDP compu-
ters for processing date as outlined in paragraph 3.a.
sbove. These computers have been regarded as being
divided into three broed classifications, based on pur-
chase prices which are, to some extent, indicative of
theilr processing potentials:

1. Smsll-scale - under $100,000
2. Medium-scale - from 100,000 to $1,000,000
3. large-scale - over 1,000,000

(b) The Feasibility Team considered computers in all cles-
sifications and conducted exhaustive research into the
experiences of meny other orgenizations to determine that
a computer of the medium-scale classification would be
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(c)

(a)

(e)

- 4

required snd would satisfy the demands for processing
the data outlined gbove.

The following five computers were studied in detail:

1. NCR 304

2. Univac File Computer, Model 1

3. Datatron 205

k. IBM 650, with and without RAMAC

5. Datatron 220

The following were eliminated for final consideration
for the ressons specified:

NCR 304, too expensive and delivery uncertain
Univac File Computer, rated 4tth in most de-
sirable features

Datatron 205, rated 3rd or Y4th in three char-
acteristics consgidered essential

IBM 650 RAMAC, no application apparent at this
time.

ES o 1) L

Final consideration wes given to the IBM 650 tape system
with Read/Write device and off-line Tape-Data-Selector

and to the Datatron 220 tepe system as two computer systems
either of which would satisfy the requirements for process-
ing the date outlined in paragraph 3.a. above. Compari-
son Indicates the great superiority of the 220 over the
650. (See TAB - A)

There are certain "intengible” factors which contribute
to the success and growth of a machine installation re-
gardless of the type of EDP equipment used. These factors
are:

1. B8ystem Service - The service rendered the user by the
menufacturer in respect to assistance in designing and
installing the system, essistance in programming the
applications, training of progremmers and mechine
operators and providing for the education in the field
of EDP to other offieclals in the user Agency.

2. Research and Development - The introduction of new pro-
ducts and the improvement to existing equipment permits
the user to improve the operation of his system and ex-
pend its use in more fields of work. Basic research
leads to better methods and to the solution of problems
previously not susceptible to mechanical solution.

-5«
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3. Renge of Products - A wide range of products mekes it
possible to meet limited requirements with small capac-
ity equipment and to expend the system where greater
capacity equipment 1s needed, without the cost of
changing from one meke of machine to that of another
manufacturer.

(f) EDP equipment mey be rented or purchesed and a letter of
intent will be accepted in lieu of & purchase order to
buy or lease. Equipment installed on a leased basls may
be discontinued upon 30 dasys notice. A letter of intent
mey be withdrewn 90 days prior to delivery of equipment.

(2) Discussion:

(2) Resesrch conducted by the Feasibility Teem convinced it
that s medium-scale computer having prime features of
flexibility, lerge internal storage, expandeble external
storage, and adequete speed for input-output, internal
operations and file searching would suffice for data
processing in the components affected. The IBM 650, with
certein added equipment or the Datatron 220 tape systems
are the two computers which best satisfy these requirements.

(b) In compering these two computers the Team consldered not
only the basic equipment but such additional equipment as
nmight be required to perform the task now apparent, with
some sllowence for expansion within the ares covered by
this study. Thls comparison indicated beyond doubt the
superiority of the 220 over the 650 in technical features
as disclosed in paragraph 3.c.(1)(d) ebove.

(¢) In considering the intengible factors with respect to:

1. The IBM Corporstion: It can be said that, based on
over 10 years experience in using IBM products to meet
Agency requirements and knowledge of the policies of
the IBM Corporation, all of the factors enumersted in
3.c.(e) above are present in their operations and
gervice to customers.

jro

The Burroughs Corporation: The Agency has not used
their equipment in its accounting work. However, in-
quiries directed to other users, particularly the De-
pertment of the Interior, which made a nation-wide
survey of Datatron users, disclosed that support
furnished to customers has been excellent. Inter-
views held with Burroughs officials convinced the
Feasibility Teem that the Burroughs Corporation is
well equipped to render service comperable to that
furnished by IBM.

Approved For Release 1999/09/21::, P80-01240A000200010021-7




™

% di‘:l..‘

- Approved For Relea : - -
PP 3 1999/09/21 : CIA-RDP80-0124QA000200010021-7

‘d. Systems Concepts

(1) Facts:

(a)

Two systems concepts have been advenced by manufacturers
and ugers wilth respect to the menner of acquiring a

computer.

1. The "puilding-block" concept under which pieces of
computer systems hardwere are instelled &8s progrems
are developed for individual spplicetion.

jro

The "integrated system" under which all of the com~
puter system hardware is ingtalled at one time for
completely integrated programs including all fore-
seeeble applicatlons.

Practically all users favor the Wintegrated system”.

(2) Discussion:

(a)

(b)

In all of the studies conducted of the Fessibility Team
only isolated examples of "building-block” installations
were found. The great mejority of users, consultants
and experts in EDP advocate an integrated system.

In cost, the "puilding-block" concept would actually be
more expensive over & period of time than the "integrated
system" concept due to the fact that, until all programs
had been pleced on the computer, it would be necessary

to retain EAM equipment and personnel to operate it.

While no dollar cost can be assigned, re~progremming old
applications to integrate new ones each time one was added
would also be much more costly then a completely integrated
set of programs from the start, each to be epplied as
repidly as feasible.

e. Implementation

(1) PFect:

(2)

Menufecturers require lead time of twelve to sixteen months
from the date of receiving a letter of intent or order be-
fore meking delivery of a computer. In order to avoid

the loss of this time the Feasibility Team has confined

its work to an over-all estimate of EDP requirements 80
that a letter of intent may be entered at once. Com-
pletion of detailed systems studies will be required be-
fore taking delivery of any computer.

-T=
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(2) Discussion:

(a) These studies include the completion of procedures enalyses,
flow charts, block dlsgremming and computer programming, in
order to have an integrated system ready at the time of com-
puter delivery. A year or more may be required to {inish
this task. Programmers and operators will have to be trained.
To agsist the Manegement Staff in this work and to keep the
interested offices fully informed with respect to anticipated
changes in procedures, T/O‘s, ete., the continued fine co~
operation of these components is necessary. At least one
representative from each 0ffice, placed in a position of
reporting directly to the heed of his component and with
responsibility for obtelning concurrences in procedural
chenges will be essential to complete this work.

(b) A one-month parallel operastion under EAM before discontinu-
ing any present method of processing any record is es-
timeted to be sufficient to prove the efficacy of a com-
puter with respect to such record.

CONCLUSIONS:

8. The epplication of EDP to the work of MRD is both feasible and
advisable.

b. Significant savings will result from & computer installetion.

¢. A Datetron 220 computer will be the best to install.

d. A fully *integrated" systems concept should be adopted in conjunction
with the installsetion of any computer.

€. Detailed studies to complete gystems analyses and treining for pro-
grayming and computer operation will be required.

f. 1In order to retain EDP personnel sfter training it will be necessary
to provide a grade structure comparable with industry and other
governmental orgenizations, and be prepared continually to keep
abreast of compensation changes in this field.

RECOMMENDATIONS :

It 18 recommended that:

a. The Comptroller be authorized and direcgito execute & letter of

Intent to the Electro Date Division of the Burroughs Corporation for
instellation in early 1959 of a Datatron 220 system on a rental
basis (with purchese option).

S
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- b, The Management Staff be made responsible for directing all studles
requisite to such installstion, and for meking a final recommendation
in respect to the letter of intent before the expiration of its
withdrawal date (1 March 1959).

¢. The Offices of Personnel and Comptroller each appoint one full-time
representative to work in conjunction with the Mansgement Staff in
pursuing such studies and to have the responsibility of securing
approprigte expedited approval for procedural changes.

d. The MRD designate personnel to be progressively trained (at least a
total of 14), as time will allow during the coming 12 months in
programming for and/or operation of the Datatron 220 and to develop,
in conjunction with the Management Staff, the essential computer
programs.

(1) To serve this purpose the DD/S provide the Office of Comp-~ 05
; 008 oD/ : DDS.
troller with 2 ceiling pogitions for one year if and when s

the Comptroller's on duty personnel meet Uls sesigned E%f””f ,J“;/

' o ed bl

ceiling. ks o
. LT PR Y 75
e. The Office of Personnel institute a study to determine the proper [//3/Q17

grade structure to be adopted for EDP operating and programming per- -/
sonnel within the Agency. . Ll
To Koot
/960
Chief, Management Staff @
Attachment:
TAB A i
25X1A9a
CONCURRENCES &

s omptroller ’

With respect to recommendstions

The recommendations in Paragraph 5 are approved.

FOIAb3b

Deputy Director
(support)
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TAB-A
_ COMPARISON OF TECHNICAL FEATURES
TBM 650 end Datetron 220
(Asterisk indicates superiority)
Centrel Processing Unit 650 220

Arithmetic & Logic Speeds, Per Second

i o—

minimum no. of sdditions or subtrac=-

tions 1,300 5,400
minimum no. of mltiplications 8l

minimum no. of divisions 62 150
minimm no. of logiced decisions 2,300 8,000
Word Size 10 aigits f sien 10 digits # sign
Memory Size 2000 words maX. * 2000 words min.

10,000 words maX.

Average access time
Alphabetic Cherscter Handling

,002k sec. * 000010 sec.

requires spec.

*

Built into basic

devices at in- . system
creased cost
Built-in parity checks Yes Yes
Magnetic Tape Systen
Reel capacity, useful data I,608,000 digits * 13,672,000 digits
Tape density 200 digits per im. ¥ 116 digits per in.
Rate of digit transfer 15,000 per sec. ¥ 25,000 per sec.
Tepe speed, forward read/write 75 in. per sec. % 120 in. per Bec.
Tape speed, packvard read None # 120 in. per sec.

Tape speed rewind
Tepe record size
Independent seerch, on line

* 500 in. per secC.
1 to 60 words
_ No

*
*

120 in. per secC.
10 to 100 words
Yes

Independent scen, On line NO * Yes
Variable Record size Yee (Llimited ¥ Yes
Read/write same tepe No % Yes
# Concurrent read/write Not part of basic - No

system, but
available at in-
creased cost
6 vesic=-10 * 10
aveilable with
concurrent read
write
# Tape off-line operations (availeble # gearching, None
ot extra cost) gcanming, printe
ing & punching

Maximam no. of tape units

InPut = outPut Punch Caxrd Devices

Maximum no. on line with computer 3 * 7 !
Can be operated jndependently Yes . Yes :
No. of basic input cerd formatis 3 * 6 '
No. of basic output card formats 3 * 5 ‘

¥* Yes ~ Wo

: WO-M 240A000200010021-7
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650 220

Paper Tgpe System

Maximum no. of paper tape readers Not standard #* 10

Speed of paper tape readers Unknown . 1000 char. per sec.
Maximum no. of paper tape punches None * 10

Speed of paper tape punches None . 60 char. per sec.

Inguiry Facilities

Meximam no. of supervisory printers None ¥* 10

. NOTE: Items marked # have been included
in the total estimated cost of the
IBM 650 shown in paragraph 2.Db.
(3) above but their addition still
does not make the 650 the equal
of the 220

Expansion possibilities not included above
are: IBM 650 -~ Up to 4 RAMAC units with
randon access storsge per unit of 6,000,000 digits
and (with RAMAC) supervisory printers 10

Datatron 220 -~ Up to 10 Data file

units with randon access storage
per unit of * 50,000,000 digits
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